Aquaporin 1 water channel is expressed on submucosal but not myenteric neurons from the ovine duodenum.
Aquaporins are a large family of small integral membrane proteins that function as molecular water channels. Increasing evidence indicates that an aquaporin 1 (AQP1) water channel is present on the surface of discrete neuronal classes of the central as well peripheral nervous systems. The aim of the present study has been to immunohistochemically localize AQP1 in the enteric nervous system (ENS) of the sheep duodenum. Specific antibodies to vasoactive intestinal polypeptide (VIP) and substance P (SP) were also used to biochemically determine possible function(s) of AQP1-positive enteric neurons. The expression of AQP1 in neuronal cell cultures has been also studied. Under normal conditions, approximately 30% of submucosal neurons exhibit the presence of AQP1 water channels. Neither myenteric neurons nor enteric nerve fibres showed immunoreactivity to AQP1. The vast majority of AQP1-bearing submucosal neurons were immunoreactive (IR) to SP (but not to VIP). Moderate numbers of SP-IR as well as VIP-IR nerve fibres run in close vicinity to AQP1-positive small blood/lymphatic vessels. SP-positive as well as VIP-positive nerve fibres were regularly observed to be in close contact with AQP1-positive submucosal neurons. After 3, 6 and 9 days of in vitro culturing, respectively, myenteric neurons still exhibited no presence of AQP1 channels. The obtained results indicated that in ENS of the ovine duodenum the expression of AQP1 is species-related and predominantly seen in a significant subpopulation of probably sensory submucosal neurons. Since we show no upregulation of AQP1 channels in cultured myenteric neurons we suggest that AQP1 is not a significant factor involved in environmental adaptation of myenteric neurons to the artificial conditions.